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Story 1:  North Bay

USGS + Interagency Ecological Program
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Corbula amurensis

Interagency Ecological Program
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Copepod: Eurytemora affinis

0

40

80

In
de

x
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Chlorophyll a (μg/L)  1977-1998

Story 2:  South Bay



Chlorophyll a (μg/L)  1977-2004
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Seasonal Kendall Test (Helsel & Hirsch 1992)



• Ecologically Important
• NOT related to nutrient (N,P) increases
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Why is phytoplankton increasing 
in San Francisco Bay?

Four Hypotheses
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“sediment yield of the Sacramento River 
decreased by about half from 1957-
2001” (Wright & Schoellhamer 2004).
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Lessons

• aquatic ecosystems are in perpetual state of change
• unraveling the processes is particularly challenging in 
estuaries
• water quality is influenced by connectivity to the 
coastal ocean and local watersheds
• alien species can be as disruptive as chemical 
pollution
• phytoplankton dynamics are influenced by more than 
nutrient loadings

Thanks to Tara Schraga, Kate Dallas, Alan Jassby, Jan Thompson, 
Dave Schoellhamer, Kathy Hieb, San Jose Environmental Services, 
Regional Monitoring Program
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Chlorophyll varies at time scales from hours to decades



Growth Mortality

Transport

Resources
Light

Nutrients

Impairments
Herbicides

Metals

Conceptual Model
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Selenium concentrations in fish
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Seasonal Kendall Test for Trends (Helsel & Hirsch 1992)
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Not associated with nutrient increases

% per year
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